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Abstract — Moringa oleifera Lam. (Moringaceae) is one of the main crops grown for pods and leaves in Jaffna home 
gardens in Sri Lanka. After the introduction of Periyakulam 1 (PKM 1) Moringa, a leaf eating caterpillar (Noorda blitealis 
Wlk.) turned out to be a serious pest causing damage to the leaves. Considering the severity of the damage, this study was 
carried out to find out the suitable biorationals to manage the pest in an eco-friendly method. Using the leaf disc dipping 
method biorationals such as 1% neem oil, 3% neem seed kernel extract and 2.5g/L neem leaf extract were used to determine 
the larval mortality. Consumption of the treated leaf area was measured to determine the larval antifeedant activity for 1% 
neem oil, 3% neem seed kernel extract, (2.5g/L) neem leaf extract, 15% (g/mL) garlic extract and 75% fermented cow urine 
and ash solution. Distilled water was used as control in both experiments. The experiments were carried out at a temperature 
of 28.9 ± 1.13°C and 73% relative humidity in complete randomized design. On the 6 ,h day after treatment larval mortality in 
1% neem oil, 3% neem seed kernel extract and 2.5g/L neem leaf extract were 85%, 83.33% and 70% respectively. After 24 
hours larvae fed with 1% neem oil, 3% neem seed kernel extract, (2.5g/L) neem leaf extract, 15% (g/mL) garlic extract and 
75% fermented cow urine and ash solution showed a larval antifeedant activity of 85.51%, 84.84%, 74.18%, 76.13% and 
48.16% respectively. 
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I. Introduction 

The multipurpose Moringa oleifera Lam. belongs to the Family Moringaceae which is a well-known tree grown in the home 
gardens in Northern Province of Sri Lanka. Leaves, pods, flowers, roots, seeds, bark and wood of the tree have nutritional, 
medicinal and industrial benefits [1]. Families in Jaffna districts consume the pods and leaves for their daily nutritional 
requirements. As the demand for the organic Moringa leaves has increased in local and foreign markets, many farmers have 
started to show interest in cultivating Moringa. An annual bush type, Periyakulam 1 (PKM 1) Moringa which was introduced 
from India is widely cultivated in resettled home gardens in the Jaffna district. 

In recent years, PKM 1 Moringa crops were severely attacked by a seasonal pest Noorda blitealis Wlk. It is a leaf eating 
caterpillar which belongs to the Family Pyralidae. The larvae is creamy and sometimes ranges from pale green to cream or 
pink in colour, feeds on the Moringa leaves and in severe conditions they completely defoliate the plant. The affected leaves 
are skeletonized and appear as translucent sheets and finally dry up. In some conditions especially when the tree is pruned the 
larvae begin to feed on the stem pith and bark of the tree. In this condition they feed either on the corky content inside the 
stem heart or on the fleshy bark under the skin [2], 

Since there is limited information regarding the pest, there were no effective management practices followed by farmers. 
Considering the economic status and the health issues of the resettled families and other Moringa growers in Jaffna district, 
this study was carried out to identify suitable techniques to manage the pest with low cost and easily available eco friendly 
biorationals. 


II. Material and Method 

Experiments were conducted in the laboratory at the Faculty of Agriculture, University of Jaffna during February to April 
2015. Preliminary tests were done for each experiment to choose the best suitable biorationals for the experiment. The larvae 
of N.blitealis were collected from the leaves, shoots and stems of Moringa oleifera in Jaffna district. They were reared in 
plastic rearing chambers at 28.9 + 1.13°C and 73% relative humidity. Larvae were fed with fresh PKM 1 Moringa leaves for 
every 6 hours. At the final stage of larvae, they were transferred to another container of 1.5cm thickness of sterilized sandy 
soil for pupation. When the adults emerged, they were provided with 10% honey on cotton wool and PKM 1 annual Moringa 
leaves as oviposition site and as feed. After the eggs were laid, they were allowed to hatch. 
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2.1 Efficacy of biorationals on mortality of N.blitealis 

The experiment was carried out with four treatments including the control. The concentration of each bio-rational used is 
shown in Table 1. 


Table 1 


Biorationals and Their Concentrations Used For Mortality Test 


Treatment number 

Name of the treatment 

Concentration 

T1 

Neem (Azadirachta indica ) oil 

1 % (v/v) 

T2 

Neem seed kernel extract 

3% (w/v) 

T3 

Neem leaf extract 

2.5g/L 

T4 

Control (Distilled water) 



The concentrations suggested were based on the literature of corresponding botanical results against N.blitealis according to 
the literature and preliminary tests done in the laboratory [2,3]. For each treatment 20 larvae were used with three replicates. 
Fresh PKM 1 even aged Moringa leaf discs were dipped into respective biorationals and were allowed to dry at the room 
temperature for 30 minutes. Larvae were starved previously for three days and were allowed in rearing chambers. Treated 
leaf discs were placed in rearing chambers. The number of dead larvae was counted at 1 st , 2 nd , 3 rd , 4 th , 5 th and 6 th days after 
treatment. 

2.2 Antifeedant activity of N.blitealis against biorationals 

The antifeedant activity of N.blitealis larvae on five biorationals were determined by using leaf dipping method with 24 
replicates. The biorationals used for this experiment is shown below in Table 2. 


Table 2 

Biorationals and Their Concentrations Used for Antifeedant Activity Test 


Treatment number 

Name of the treatment 

Concentration 

T1 

Neem leaf extract 

2.5g/L 

T2 

Neem oil 

1% (v/v) 

T3 

Neem seed kernel extract 

3% (w/v) 

T4 

Garlic extract 

15%(g/mL) 

T5 

Three days fermented cow urine and ash solution 

75% (v/v) 

T6 

Control (Distilled water) 



Larvae were fed with treated leaf discs in the container. After 24 hours the consumption of the leaf area by the larvae was 
measured by using grid method. The antifeedant activity was calculated using the following equation (1): 

C—T 

Percentage of antifeedant activity = x 100 (1) 

Where, 

C - Leaf area consumed in the control 


T - Leaf area consumed in the treatment 
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Table 3 

Classification of Antifeed ant Activity 


Activity level 

Percentage 

Strong activity 

>80% 

Moderate activity 

61-80% 

Weak activity 

40-60% 

Little activity 

<40% 


2.3 Statistical analysis 

All experiments were designed according to complete randomization design (CRD) and the data were statistically analyzed 
using SPSS and SAS packages. 

III. Results and Discussion 
3.1 Efficacy of biorationals on mortality of N.blitealis 

The percentage of mortality of the three biorationals are shown in Table 4. The mortality percentage increased with time 
period. The percentage of mortality of all biorationals were significantly different from the control in all time periods. The 
highest mortality of 85% was observed in 1% (v/v) neem oil on the 6 th day. Larval mortality percentages in 6 th day of 3% 
(w/v) neem seed kernel extract and 2.5g/L neem leaf extract were 83.33% and 70% respectively. Similar results were 
reported by studies conducted in India [2], [3], 

Table 4 


Effect of Biorationals on Mortality Percentage of N.blitealis Larva in Different Interval 


Treatment number 

Treatment 

Mortality percentage * 

1 st day 

2 nd day 

3 rd day 

4 th day 

5 th day 

6 th day 

T1 

Neem oil 

1% (v/v) 

3.33 a 

15.00 a 

38.33 a 

51.66 a 

80.00 a 

85.00 a 

T2 

Neem seed kernel 

extract 

3% (w/v) 

1.66 a 

15.00 a 

35.00 a 

50.00 a 

76.66 a 

83.33 a 

T3 

Neem leaf extract 
2.5g/L 

1.66 a 

6.66 ab 

15.00 b 

40.00 b 

68.33 a 

70.00 a 

T4 

Control 

0.00 b 

0.00 b 

0.00 c 

0.00 c 

0.00 b 

0.00 b 


* All the values with the means of three replicates. Figures having same letters in a column indicate that the values are 


not significantly different at 0.05 a 
3.2 Antifeedant activity of N.blitealis against biorationals 

The antifeedant activity of the larvae on five biorationals was significantly different from the control (Table 5). Strong 
antifeedant activity was observed on 1% (v/v) neem oil and 3% (w/v) neem seed kernel extract with an antifeedant activity of 
85.51% and 84.84%. Larvae provided with 15% (v/v) garlic extract and 2.5g/L neem extract showed moderate antifeedant 
activity of 74.18% and 76.13% respectively. However larvae showed weak antifeedant activity of 48.16% on fermented cow 
urine and ash treated leaves. 

Neem is the source of tetranortriterpenoid azadirachtin and other extractives which have potential value in insect control. It is 
responsible for both antifeedant and toxic effects in insect [4, 5, 6]. Thus the strong antifeedant activity of N.blitealis on 1% 
(v/v) neem oil and 3% (w/v) neem seed kernel extract is due to the Azadirachtin present in the neem. In this study garlic 
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extract showed a moderate antifeedant activity against N.blitealis larvae. According to Amonkar and Banerji, major 
compounds such as diallyl di-sulphide, diallyl tri-sulphide and diallyl sulfide in garlic are antagonistic to pests [7], In 
Ethiopia farmers use fermented cow urine in the indigenous pest management; Banana fly Drosophila melanogaster and 
cowpea aphid Aphis craccivora were controlled by fermented cow urine[8]. 


Table 5 

Antifeedant Activity (AA %) of N.blitealis Larva 


Treatment 

number 

Treatment 

Mean 

Antifeedant activity 

% 

Antifeedant activity 
class 

T1 

Neem leaf extract 2.5g/L 

1.37° 

76.13 

Moderate activity 

T2 

Neem oil 1% (v/v) 

0.79° 

85.51 

Strong activity 

T3 

Neem seed kernel extract 

3% (w/v) 

0.83° 

84.84 

Strong activity 

T4 

Garlic extract 15% (g/mL) 

1.50° 

74.18 

Moderate activity 

T5 

Fermented cow urine and ash solution 
75% (v/v) 

3.54 b 

48.16 

Weak activity 

T6 

Control 

10.12 a 




Figures having same letters in a column indicate that the values are not significantly different at 0.05 a 


IV. Conclusion 

Larvae fed with 1% neem oil, 3% neem seed kernel extract showed higher mortality percentages and strong antifeedant 
activity. In Jaffna home gardens compared to the chemical pesticides, neem based products are easily available and economic 
to suppress the pest population build-up. The demand of organic Moringa leaves in export sector has increased in recent 
years; therefore there is a need for good quality organic leaves in the market. Neem products such as 1% neem oil, 3% neem 
seed kernel extract and 2.5g/L neem leaf extract can be sprayed on the leaf surface to prevent leave damage by the larvae. 
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